Influence of smooth muscle myosin conformation on myosin light chain kinase binding and on phosphorylation.
Conventional smooth muscle myosin preparations contain a tightly bound myosin light chain kinase activity, which is incompletely removed by gel filtration at high ionic strength. We show here that by contrast, this kinase activity is released, together with calmodulin, under conditions in which myosin is in the folded configuration. The conformation-related release of kinase occurred for dephosphorylated myosin in both the presence and absence of ATP and Ca2+. Binding of kinase to extended phosphorylated myosin was relatively weaker than to dephosphorylated myosin, but was nonetheless detected. The kinetic consequences of this binding behaviour were determined by measuring initial myosin phosphorylation rates as a function of KCl concentration. Rate optima occurred at 60 mM KCl and 300 mM KCl, conditions favouring respectively stable filaments and stable extended monomers. Phosphorylation of the folded monomer was uniformly slow at low KCl concentrations. The folded myosin monomer is thus a relatively poor substrate for the kinase, and is therefore unlikely to represent an analog of the relaxed crossbridge configuration in myosin filaments.